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METHOD AND APPARATUS FOR
EXTENDING STRUCTURED CONTENT TO
SUPPORT STREAMING

TECHNICAL FIELD

The teachings of this invention relate generally to data

transmission protocols and formats and, more specifically,
relate to extensions for arbitrarily structured data to enable
streaming in low-bandwidth and other environments.

BACKGROUND

Information 1s typically represented using a structured
description. Structured data includes content such as data-
bases, spreadsheets, address books, configuration param-
cters, flnancial transactions and technical drawings. The
Extensible Markup Language, or XML, 1s a standard text-
based representation of structured data on the World Wide
Web, and has become the most popular format to represent
structured data. An example XML content 1s as follows:

<person:
<name>John Smith</name>
<street>24 Main Street</street>
<city>0ld Town</city>
<state>TX «/state>
<ZIp>75039</z1p>

</person:

One particular application of XML 1s for representing
vector graphics data. Vector graphics describes two-dimen-
sional graphics, and allows for three types of graphic
objects: vector graphic shapes (e.g., paths consisting of
straight lines and curves), images and text. Graphical objects
can be grouped, styled, transformed and composited into
previously rendered objects. Vector graphics drawings can
be dynamic and interactive.

One organization (W3C) has defined a standard vector
graphics language in XML, referred to as the Scalable
Vector Graphics or SVG, W3C Consortium, Scalable Vector
Graphics Specification, WWW Candidate Recommenda-
tion, 2000.

An example of structured SVG content for representing
vector graphics data 1s as follows:

<svg width="5c¢m” height="5cm”
xmlns="http://www.w3.0rg/2000/svg”>
<desc>A group with two rectangles
</desc>
<g 1d="groupl” fill="red”’>
<rect x="1cm” y="1cm” width="1cm™ height="1cm™/>
<rect x="3cm” y="1cm” width="1cm™ height="1cm™/>
</g>
</svg>

XML was designed to be usetful in the World Wide Web
environment and assumes that suilicient bandwidth exists.
However, relatively low-bandwidth communications (e.g.,
mobile communication applications) require a form of 1ncre-
mental representation, to decrease latency of a user agent’s
processing ol the data, and to decrease memory require-
ments. Streaming, or substantially continuous data transmis-
s10m, 15 crucial for most applications that require the delivery
of large content, e.g., a large cartoon animation represented
using XML.
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Prior to this invention problems have existed 1n convert-
ing formatted data to a form that can be streamed with
minimal change to the original content. In addition, prob-
lems existed 1n excessive bandwidth and storage require-
ments for transmitting and processing large structured con-
tent.

Prior attempts to address these problems include the
following.

The streaming of non-structured video and audio data
over various data networks 1s the mtent of a set of standards
and products (e.g., MPEG-4 and RealNetworks™). For
example, audio/video players are usually designed to begin
playing received content from the Internet without requiring
one to first download the entire file.

Another approach, Macromedia Flash™ (www.macrome-
dia.com), presents an approach for the streaming of vector
graphics content as binary data. Flash™ defines a “display
l1st” method consisting of a set of commands for each frame,
and may thus be viewed as an alternative to the structured
representation of graphics content.

U.S. Pat. No. 6,057,834, “System and method of provid-
ing interactive vector graphics over a network™, John Davis,
Jr. And Scott M. Glazer, discloses a client-server based
system where an interactive vector object that 1s download-
able over a network includes a vector object and an active
area defined by the vector object. A vector graphics network
file, 1n connection with the data, renders the 1image of the
vector object on a client system that 1s connectable to the

network.
Another approach, MPEG-7 BiM (Binary format for

MPEG-7 ISO/IEC 15938-1), 1s a bmnary format for the
compression and streaming of XML Documents. MPEG-7
BiM 1s based on dividing a large XML document into pieces
and delivering them separately to the client. BiM defines a
compression method, and does not consider how to extend
the structure content to allow streaming.

A method for streaming XML data 1s presented in WO
01/26373 A2, “Method and Apparatus for Streaming XML
Content”, Raymond J. Krasinski. Each XML document 1s
decomposed and encoded as a collection of sub-trees. Each
sub-tree from the larger XML document tree can be parsed
and validated by the XML recerver as 11 1t 1s and independent
tree. The structure node indicates the relationship of the
sub-tree to other sub-trees, thereby allowing the XML
receiver to reconstruct the full tree.

A method for transferring data that 1s somewhat analo-
gous to streaming 1s the HTML Push/Pull technology. In a
Server Push operation the server sends down a packet of data
and the browser displays the data but leaves the connection
open. Whenever the server desires it sends more data and the
browser displays the data, still leaving the connection open.
In a Client Pull operation the server sends down a block of
data, including a directive (1in the HT'TP response or the
document header) that specifies “reload this data i x
seconds”, or “go load another URL 1n v seconds™. After the
speciflied amount of time has elapsed, the client performs the
directed operation, either reloading the current data or
retrieving new data.

In the Server Push operation the HT'TP connection 1s held
open for an indefimite period of time (until the server knows
it 1s done sending data to the client and sends a terminator,
or until the client iterrupts the connection). In the Client
Pull operation the HI'TP connections are never held open;
rather, the client 1s 1nstructed when to open a new connec-
tion, and what data to fetch when 1t does so.

The Synchronized Multimedia Integration Language

(SMIL) (http://www.w3.org/TR/smi1120/) enables the simple
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authoring of interactive audiovisual presentations. SMIL 1s
typically used for multimedia presentations that integrate
streaming audio and video with images, text or any other
media type.

None of these prior art approaches has been found to
adequately solve the problem providing structured data 1n a
form that allows streaming 1 low bandwidth and other
environments.

SUMMARY OF THE PREFERRED
EMBODIMENTS

The foregoing and other problems are overcome, and
other advantages are realized, in accordance with the pres-
ently preferred embodiments of these teachings.

This 1invention provides a method for the extension of
arbitrary structured data to support streaming. A presently
preferred embodiment of the method, and of apparatus that
implements the method, splits or partitions the content into
a set of scenes that are capable of being represented and
processed independently of each other (e.g., scenes 1n a
cartoon animation). Each scene contains a list of objects
(e.g., cartoon characters, background). The objects are con-
sidered to be atomic (non-partitionable) units that combine
content and that can be processed collectively. The method
further defines addition, deletion and modification com-
mands that operate on the objects during streaming.

The mvention provides a means to convert any arbitrarily
structured data to a streamable form by extending and
reorganizing the structure of the data. There are a number of
advantages that are realized by the practice of the teachings
of this mvention, as compared to the other known alterna-
tives.

A first advantage 1s that the decoder 1n the data receiver
1s not required to have the complete data structure to process
it, as each scene element 1s self-contained for representation.

A second advantage 1s that arbitrary objects can be added
or deleted to the data structure at any time.

A further advantage is that the method of this invention
supports multiple name spaces, as 1t 1s a namespace 1nde-
pendent extension of the document.

A method 1s disclosed for sending structured data from a
transmitter to a receiver through a network environment.
The method comprises partitioning the structured data into
at least one scene by inserting scene delimiter statements,
where each scene includes at least one object; within a
scene, opening a stream by 1nserting a {irst stream delimaiter
command; within the stream, using at least one of an object
addition, deletion and modification command; within the
scene, closing the open stream by inserting a second stream
delimiter command; and transmitting the resulting struc-
tured data through the network environment.

A scene 1mcludes an attribute that specifies a total duration
of the scene, and overrides a total scene duration determined
from elements that comprise the scene. A plurality of scenes
cover mutually exclusive time intervals, and a union of the
time 1ntervals forms a continuous time interval.

The object addition command references an object 1n a
current graphics tree, and includes attributes of anchor,
relation and time. The anchor attribute 1s a reference to an 1D
of an object 1n the current graphics tree and, with the relation
attribute, specifies where in the current graphics tree an
associated object should be inserted, and the time attribute
speciflies the time when the object insertion 1s to be per-
formed.

The object deletion command references an object 1n a
current graphics tree, and includes attributes of anchor and
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time. The anchor attribute 1s a reference to an ID of an object
in the current graphics tree that 1s to be removed from the
current graphics tree, and the time attribute specifies the time
when the object removal 1s to be performed.

The object modification command includes a refresh time
interval when the associated object 1s to be updated with a
new object downloaded from a link refresh network address.

The structured data may be Extensible Markup Language
(XML) data, which 1n turn may comprise Scalable Graphics
Format SVG data.

In the presently preferred embodiment, the network envi-
ronment includes a wireless link, such as an RF link between
a network operator and a mobile station. In this case the data
receiver can comprise the mobile station with a display for
displaying a result of processing of the partitioned structured
data received by the mobile station receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other aspects of these teachings are
made more evident 1n the following Detailed Description of
the Preferred Embodiments, when read 1in conjunction with
the attached Drawing Figures, wherein:

FIG. 1 1s a simplified diagram of a technmical environment
of this invention;

FIGS. 2A and 2B, collectively referred to as FIG. 2,
illustrate a reorgamization of structured data for streaming,
where FIG. 2A shows a directed graph representation of
structured data and FIG. 2B shows the eflect of adding the
streaming extensions in accordance with this invention;

FIGS. 3A-3G illustrate a usage scenario that 1s one
non-limiting example of the operation of the method and
apparatus in accordance with this invention;

FIG. 4 1s a sismplified block diagram of an embodiment of
this invention in a wireless network contaiming a network
operator, a mobile station and a wireless (RF) link network
environment; and

FIG. 5A 1llustrates an example of a streamed time-based
amimation, while FIG. 3B illustrates an example of a
streamed frame-based animation.

L1

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

By way of introduction, and referring to FIG. 1, the
method 1n accordance with this invention can be summa-
rized as providing enhancements to an existing structured
content to support streamed content delivery and represen-
tation from a data transmitter 1 through a network environ-
ment 2 to a data receiver 3.

The approach 1s as follows. A first step defines an XML
namespace, which supports streamable components as well
as Tormatted objects. This name space 1s utilized to organize
the objects 1n a structured manner. The distinct elements and
attributes have the following scope hierarchy and, for the
sake of 1llustration, define a namespace sml (Stream Mod-
cling Language) as follows:

<sml:sml>
<sml:scene>
<sml:stream>
<sml:deleteObject>
<sml:addObject>

T'urning first to the defimition and attributes of a scene, a
sml document 1n accordance with this invention includes
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one or more scenes, with each scene covering mutually
exclusive time intervals. The union of the time intervals
(scenes) comprises a continuous time interval.

Preferably, each scene contains one self-contained object.
Each such object 1s defined to be associated with zero or one
stream object. A ‘scene’ has one attribute: ‘dur’. This
attribute specifies the total duration of the scene, and over-
rides (clips) the total duration determined by the elements
within the scene. If the ‘dur’ attribute 1s not present the scene
1s static and continuously present.

Turning now to the definition and attributes of ‘stream’, a
scene object can contain one or more stream objects. A
stream object contains at least one object that performs an
add, a delete or a refresh operation. Each stream content 1s
transmitted to the receiver 3, alter the termination of an
initial transmission of the static content of the sml document,
in-line with time values defined 1n addObject, deleteObject
clements and refresh attributes (defined below). A stream
object has no attributes.

With regard to the definition and attributes of a deleteOb-
ject command, the deleteObject command 1s referenced to
an existing graphics object. The deleteObject command has
two required attributes: target and time. The target attribute
1s a reference to the identification (ID) of an object to be
deleted, and the time attribute 1s the time when the object
deletion operation 1s to be performed. The time attributes of
consecutive deleteObject (and addObject) commands are
defined to make a non-decreasing sequence.

With regard to the definition and attributes of an addOb-
ject command, the addObject command may reference any
object within the graphics format scope, with a reference to
an existing graphics tree. The addObject command has three
required attributes: anchor, relation and time.

The anchor attribute 1s a reference to the ID of an object
in the current graphics tree. Together with the relation
attribute, the anchor attribute specifies where 1n the graphics
tree the object(s) to be declared should be iserted. The
possible values of relation are (a) child, (b) prevSibling and
nextSibling. The time attribute 1s the time when the object
isertion 1s to be performed.

For example, 1f there 1s a group object 1n the graphics tree
with an ID of “groupl™, the following command adds a
rectangle as the last child of this group at time=5 seconds:

<addObject time="5s" anchor="group 1" relation="child”>
<rectangle x="0" y="5" width="5"" height="10"/>
</addObject>

As was stated above, the time attributes of consecutive
addObject and deleteObject commands should form a non-
decreasing sequence.

With regard now to Refresh Attributes, a refreshRate 1s
the time interval when the object should be updated with a
new object downloaded from a link refreshURL, and can be
added to all xlink:href elements 1n any namespace.

This invention can be implemented by extending existing,
structured data. For illustration purposes, a non-limiting
example 1s shown below of how the Scalable Graphics
Format (SVG) 1s extended for including the case of a
streaming animation.

<sml>
<scenes
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6

-continued

<svg 1d="main” height="100" width="100">
<g 1d="gl”">
<path fill="red” d=
“M10 10 L 100 10 100 50 10 50z2”/>
<animateTransform attributeName="transform”
type="scale”
dur="0.8s"
repeatCount="1ndefinite”/>
</g>
</svg>
sk R KR Rk Rk kR <streams=
<addObject time="5s" anchor="gl” relation=
“nextSibling™>

from= “.7° to=*1.1"

<g 1d="g2”>
<rect fill="blue” x="10" y=*15" width="10"
height="10"/>

el

<animateTransform attributeName="transform’
type="translate”
dur="15s" from="0" to="80" repeatCount=
“indefinite”/>
</g>
</addObject>

<deleteObject time="15s" target="gl”>

<addObject time="1s" anchor="gl1” relation="child”
refreshRate="1s"

refreshUR L=www.example.foo/stockupdate.svg>>

</addObject>
PR R RR R R R Rk {/Straam}

</scene>
<scene dur="25">
<SVE>
<ellipse ¢x="30" cy="30" rx="10" ry="20"/>
</svg>
</scene>
</sml>

The first <scene> statement opens a scene, and the fol-
lowing <svg> code 1s downloaded to the data recerver 3 1n
order to setup and begin the animation. In accordance with
an aspect of this invention the statements and commands
between the two <stream> statements (marked with aster-
1sks) mark a stream, where the first <stream> statement
opens the stream and the second <stream> statement closes
the stream. In between are addObject and deleteObject
commands 1n accordance with this invention, where one of
the addObject commands adds an object obtained and
refreshed from a network address, 1n this example the URL
www.example.foo/stockupdate.svg. The second <scene>
statement closes the first scene. The second scene, where an
cllipse 1s added to the displayed animation, does not include
a stream.

Note 1n this example how the <scene> statements are used
to partition the structured SV G data into independent scenes,
where each scene contains a list of objects used to combine
content and that can be processed collectively. Note as well
the object addition, deletion and modification commands
that operate on objects during streaming.

FIGS. 2A and 2B show an example of the reorganization
of structured data for streaming, and should be viewed 1n
conjunction with the following pseudo-code representations.

The following 1s a pseudo-code representation of conven-
tional Structured Data with SVG Element Names (FIG. 2A):

<svg> (301)
<g> (302)
<path/> (303)
<animateTransform/> (304)
<image xlink:href= =www.example.foo/stockupdate.svg/> (305)
</g>
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-continued

<g> (306)

<rect/> (307)

<animateTransform/> (308) S
</g>
<ellipse/> (309)

</svg>

The following is a pseudo-code representation of Struc- 1

tured Data with Streaming Extensions in accordance with
this invention (FIG. 2B):

15
<sml>(310)
<scene>(311)
<svg>(301)
<g 1d="gl”>(302)
<path/>(303)
<animateTransform/>(304) 20
</g>
</svg>
<stream>(312)
<addObject time="5s" anchor="gl” relation=
“nextSibling”>(313)
<g 1d="g2">(306)
<rect/>(307)
<animateTransform/>(308)

25

</g>

</addObject>

<deleteObject time="15s"" target="gl”>(314)

<addObject time="1s" anchor="gl” relation="child”
refreshRate="1s" 30
refreshURL=www.example.foo/stockupdate.svg>(315)
</addObject>

</stream>
</scene=

<scene dur="25">(316)
<svg>(317) 35
<ellipse/>(309)
</svg>
</scene>
</sml>

40
FIGS. 3A, 3B, 3C, 3D, 3E, 3F and 3G are an example of

a usage scenario for the immediately preceding streaming
pseudo-code embodiment, where FIG. 3A shows the content
on the data transmitter (server) 1 at all times; FIG. 3B shows
the content at the data recerver (client) 3 at time O; FIG. 3C 45
shows the content at the data receiver 3 at time 1 second.
where the added element 315 1s updated once per second;
FIG. 3D shows the content at the data receiver 3 at time 5
seconds, with added elements 306, 307 and 308: FIG. 3E

shows the content at the data receiver 3 at time 15 seconds, ;g
with deleted elements 302, 303, 304 and 315; and FIG. 3F
shows the content at the data receiver 3 at time 25 seconds,
with deleted elements 316, 317 and 309. FIG. 3G 1llustrates

a series ol “snapshots™ taken at time values O, 1 second, 3
seconds, 5 seconds, 10 seconds, 15 seconds and 25 seconds, 54
and depicts the animation that the client or data receiver 3
renders on a display device in response to the receipt of the
foregoing streaming pseudo-code through the network envi-
ronment 2.

FIG. 4 illustrates a simplified block diagram of an 60
embodiment of a wireless commumnications system 5 that 1s
suitable for practicing this imnvention. The wireless commu-
nications system 3 includes at least one mobile station (MS)
100. FIG. 4 also shows an exemplary network operator
having, for example, a GPRS Support Node (GSN) 30 for 65
connecting to a telecommunications network, such as a
Public Packet Data Network or PDN, at least one base

8

station controller (BSC) 40, and a plurality of base trans-
ceiver stations (BTS) 50 that transmit 1n a forward or
downlink direction both physical and logical channels over
a wireless link to the mobile station 100 1n accordance with
a predetermined air interface standard. A reverse or uplink
communication path also exists from the mobile station 100
to the network operator, which conveys mobile originated
access requests and traflic. The wireless link represents, for
the purposes of this description, a limited bandwidth net-
work connection, and corresponds 1n whole or 1n part to the
network environment 2 shown in FIG. 4. In other embodi-
ments of this invention the network environment 2 could be
implemented through, as examples, a wire, or a cable, or an
optical fiber, or through an optical wireless link (e.g., an
infra-red link).

The air interface standard can conform to any suitable
standard or protocol, and may enable both voice and data
traflic, such as data traflic enabling Internet 70 access and
downloads. As non-limiting examples, the air interface
standard can be a Time Division Multiple Access (TDMA)
air interface that supports a GSM or an advanced GSM

protocol and air interface, or 1t may be a Code Division
Multiple Access (CDMA) air interface standard.

The network operator includes or 1s coupled to a Stream-
ing Content Server (SCS) 60 that transmits streaming con-
tent towards the mobile station 100, via the BSC 40 and BTS
50, which together may be considered to be equivalent to the
data transmitter 1 shown 1n FIG. 1, while the mobile station
100 may be considered to be equivalent to the data receiver
or client 3 of FIG. 1. The SCS 60 operates 1n accordance
with the foregoing description of the presently preferred
embodiments of this invention to stream structured data
towards the mobile station 100, and the mobile station 100,
as the client, 1s responsive to the received stream to decode
same and render the graphical content, as was illustrated
above 1n reference to the example shown 1n FIGS. 3B-3G.

The mobile station 100 typically includes a microcontrol
umt (MCU) 120 having an output coupled to an input of a
display 140 and an input coupled to an output of a keyboard
or keypad 160. The mobile station 100 may be a handheld
radiotelephone, such as a cellular telephone or a personal
communicator. The mobile station 100 could also be con-
tained within a card or module that 1s connected during use
to another device. For example, the mobile station 10 could
be contained within a PCMCIA or similar type of card or
module that 1s installed during use within a portable data
processor, such as a laptop or notebook computer, or even a
computer that 1s wearable by the user.

The MCU 120 1s assumed to include or be coupled to
some type of a memory 130, including a read-only memory
(ROM) for storing an operating program, as well as a
random access memory (RAM) for temporarily storing
required data, scratchpad memory, received packet data,
packet data to be transmitted, and the like. A separate,
removable SIM (not shown) can be provided as well, the
SIM storing, for example, a preferred Public Land Mobile
Network (PLMN) list and other subscriber-related informa-
tion. The ROM 1s assumed, for the purposes of this inven-
tion, to store a program enabling the MCU 120 to execute
the software routines, layers and protocols required to
implement the data receiver 3 methods in accordance with
these teachings, and may as well provide a suitable user
interface (Ul), via a display 140 and keypad 160, with a user.
The result of the rendering of the decoded structured data
stream can be displayed on the display 140, as was noted
above 1n the discussion of FIG. 3G.
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Although not shown, a microphone and speaker are
typically provided for enabling the user to conduct voice
calls 1n a conventional manner.

The mobile station 100 also contains a wireless section
that includes a digital signal processor (DSP) 180, or equiva-
lent high speed processor or logic, as well as a wireless
transceiver that includes a transmitter 210 and a receiver
220, both of which are coupled to an antenna 240 for
communication with the network operator. At least one local
oscillator (LO) 260, such as a frequency synthesizer, is
provided for tuning the transceiver. Data, such as digitized
voice data, 1s transmitted and received through the antenna
240, and the structured data stream ifrom the Streaming
Content Server (SCS) 60 1s also received through the
antenna 240, and 1s thereafter processed by the DSP 180
and/or the MCU 120 to display the encoded animation or
other video 1images to the user on the display 160.

In view of the foregoing description, it should be appre-
ciated that this invention overcomes the problems that are
inherent 1n the prior art approaches discussed previously. For
example, and with regard to the streaming of non-structured
video and audio data, these formats are suited for streaming,
only non-structured binary data, such as video and audio,
and not structured data.

With regard to the Macromedia Flash™ technique, this
approach uses a binary file format and cannot be used for
generic structured data or XML. On the other hand, this
invention enables the streaming of arbitrarily structured
data. This invention can also be used to stream vector
graphics using time-based amimation. The example shown 1n
FIG. § illustrates significant differences between streaming
using time based animation versus the Irame based
approach. The boxes shown 1n FIG. 5A 1llustrate a streamed,
time based animation content. The boxes of FIG. 5B illus-
trate a streamed, frame based animation. In this example, the
frame-based approach requires streaming new coordinate
values at each frame. On the other hand, time-based anima-
tion requires streaming only keyirames of the animation.
The use of the teachings of this mvention enables one to
stream time-based animations, as well as any arbitrary
time-based type of content.

The approach taken 1n U.S. Pat. No. 6,057,854 relies on
the presence of a client-server based system, without con-
sidering any streaming capabilities.

The MPEG-7 BiM approach defines a compression and
streaming method for structured data; but 1t does not define
how the input data 1s partitioned into streamable subsets.
This mvention both addresses and solves this problem.

The approach taken 1n WO 01/26373 A2 aims to solve the
problem of transmitting a large XML tree, by subdividing 1t
into a set of independent subtrees, which are transmitted
separately. However, 1t does not provide a solution that
allows the content creator to control the division of the XML
tree. This creates problems in some types of structured
content, €.g., when using vector graphic representations,
because 1t does not take into account the semantics of the
content. This invention, to the contrary, allows the content
creator to control how the content 1s divided.

The Push and Pull approach 1s not in and of itself a
method to organize structured data, but instead represent a
tunctionality of the HIML language and its transfer protocol
HTTP. This invention solves a different problem than HT'TP
Push and Pull, as 1t enables the content creator to structure
the data to be streamed.

The SMIL technique has two elements ‘par’ (parallel) and
‘seq’ (sequential) that handle the timing and execution of
SMIL content. However, these two elements do not intro-
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duce or define a streaming functionality. Put another way,
SMIL enables the simple authoring of interactive audiovi-
sual presentations, and 1s typically used for rich media/
multimedia presentations that integrate streaming audio and
video with 1mages, text or any other media type. In all these
cases the actual streaming 1s file format dependent and not
related to the functionality of SMIL per se.

As such, 1t should be appreciated that this invention
provides significant advantages over the prior art techniques.

The teachings of this invention can be applied to a

workstation of a graphical content developer, such as one
that forms a part of, or that 1s coupled to, the SCS 60 of FIG.
4, or that 1s associated with the receiver 3. In accordance
with this invention the content developer may divide a
pre-existing or a new temporally-based structured data
graphical presentation, such as an animation, into smaller
temporally-based scenes each having some temporal exten-
sion. These scenes are not, per se, equivalent to the conven-
tional use of frames. In fact, some number of conventional
frames can be incorporated within a single scene, thereby
reducing the amount of structured data content that must be
transmitted, processed and stored. These teachings enable a
large and complex graphical presentation, such as an ani-
mation, to be efliciently transmitted to and displayed by a
relatively small device, such as a cellular telephone, a
personal communicator or a personal digital assistant
(PDA). These teachings can be applied to any time-based
graphical presentation, and 1n the specific, non-limiting
embodiment disclosed above these teachings are applied to
and used to extend the capabilities of SVG.
Thus, while these teachings have been particularly shown
and described with respect to preferred embodiments
thereol, 1t will be understood by those skilled 1n the art that
changes 1 form and details may be made therein without
departing from the scope of this mvention.

What 1s claimed 1s:

1. A method for sending structured data from a transmuitter
to a recerver through a network environment, comprising:

partitioning the structured data into at least one scene by

inserting scene delimiter statements, where each scene
includes at least one object;

within a scene, opening a stream by inserting a {irst stream

delimiter command;

within the stream, using at least one of an object addition,

deletion and modification command;

within the scene, closing the open stream by inserting a

second stream delimiter command; and

transmitting the resulting structured data through the

network environment,

where a plurality of scenes cover mutually exclusive time

intervals.

2. A method as 1n claim 1, where a scene comprises an
attribute that specifies a total duration of the scene, and
overrides a total scene duration determined from elements
that comprise the scene.

3. A method as 1 claim 1, where an object addition
command references an object 1n a current graphics tree, and
comprises attributes of anchor, relation and time.

4. A method as 1n claim 3, where the anchor attribute 1s a
reference to an ID of an object 1n the current graphics tree
and, with the relation attribute, specifies where 1n the current
graphics tree an associated object should be inserted, and
where the time attribute specifies the time when the object
insertion 1s to be performed.

5. A method as i claim 1, where an object deletion
command references an object 1n a current graphics tree, and
comprises attributes of anchor and time.
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6. A method as 1n claim 5, where the anchor attribute 1s a
reference to an ID of an object 1n the current graphics tree
that 1s to be removed from the current graphics tree, and
where the time attribute specifies the time when the object
removal 1s to be performed.

7. A method as 1n claim 1, where an object modification
command comprises a refresh time interval when the asso-
ciated object 1s to be updated with a new object downloaded
from a link refresh network address.

8. A method as 1n claim 1, where a union of the time
intervals comprises a continuous time 1nterval.

9. A method as 1n claim 1, where the structured data
comprises Extensible Markup Language (XML) data.

10. A method as 1n claim 9, where the XML data com-
prises Scalable Graphics Format (SVG) data.

11. Apparatus for sending structured data from a trans-
mitter to a receiver through a network environment, com-
prising transmit stream modeling language (SML) means for
partitioning the structured data into at least one scene by
iserting scene delimiter statements, where each scene
includes at least one object, where within a scene said SML
means opens a stream by inserting a {irst stream delimiter
command; where within the stream said SML means uses at
least one of an object addition, deletion and modification
command and closes the open stream by inserting a second
stream delimiter command; and means for transmitting the
resulting structured data through said network environment
to a recerver SML means, where a plurality of scenes cover
mutually exclusive time intervals.

12. Apparatus as 1n claim 11, where a scene comprises an
attribute that specifies a total duration of the scene, and
overrides a total scene duration determined from elements
that comprise the scene.

13. Apparatus as in claim 11, where an object addition
command references an object 1n a current graphics tree, and
comprises attributes ol anchor, relation and time.

14. Apparatus as in claim 13, where the anchor attribute
1s a reference to an ID of an object 1n the current graphics
tree and, with the relation attribute, specifies where 1n the
current graphics tree an associated object should be 1nserted,
and where the time attribute specifies the time when the
object 1nsertion 1s to be performed.

15. Apparatus as 1n claim 11, where an object deletion
command references an object 1n a current graphics tree, and
comprises attributes of anchor and time.

16. Apparatus as in claim 15, where the anchor attribute
1s a reference to an ID of an object 1n the current graphics
tree that 1s to be removed from the current graphics tree, and
where the time attribute specifies the time when the object
removal 1s to be performed.

17. Apparatus as 1n claim 11, where an object modifica-
tion command comprises a refresh time interval when the
associated object 1s to be updated with a new object down-
loaded from a link refresh network address.

18. Apparatus as in claim 11, where a union of the time
intervals comprises a continuous time interval.

19. Apparatus as 1n claim 11, where the structured data
comprises Extensible Markup Language (XML) data.

20. Apparatus as 1 claim 19, where the XML data
comprises Scalable Graphics Format (SV(G) data.

21. Apparatus as 1n claim 11, where the network envi-
ronment comprises a wireless link.
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22. Apparatus as 1n claim 11, where the network envi-
ronment comprises an RF link between a network operator
and a mobile station, and where the data receiver comprises
the mobile station.

23. Apparatus for sending structured data from a trans-
mitter to a receiver through a network environment, com-
prising transmit stream modeling language (SML) means for
partitioning the structured data into at least one scene by
iserting scene delimiter statements, where each scene
includes at least one object, where within a scene said SML
means opens a stream by inserting a {irst stream delimiter
command; where within the stream said SML means uses at
least one of an object addition, deletion and modification
command and closes the open stream by inserting a second
stream delimiter command; and means for transmitting the
resulting structured data through said network environment
to a receiver SML means, where the network environment
comprises an RF link between a network operator and a
mobile station, where the data receiver comprises the mobile
station and where said mobile station comprises a display for
displaying a result of processing of said SML data by said
receiver SML means.

24. A mobile station comprising a recerver and at least one
data processor coupled to an output of the recerver, said data
processor operating under control of a stored program for
inputting and interpreting commands contained in received
structured data, said data processor being responsive to a
presence of a scene delimited by scene commands, where
cach scene includes at least one object and where a plurality
of scenes encompass mutually exclusive time intervals, for
receiving a stream delimited by stream commands and
within the received stream, for responding to at least one of
an object addition, deletion and modification command for
rendering a graphical presentation on a display device.

25. A mobile station as 1n claam 24, where a scene
comprises an attribute that specifies a total duration of the
scene, and overrides a total scene duration determined from
clements that comprise the scene.

26. A mobile station as i1n claim 24, where an object
addition command references an object 1n a current graphics
tree, and comprises attributes of anchor, relation and time,
where the anchor attribute 1s a reference to an ID of an object
in the current graphics tree and, with the relation attribute,
specifles where 1n the current graphics tree an associated
object should be inserted, and where the time attribute
specifies the time when the object mnsertion 1s to be per-
formed, where an object deletion command references an
object in the current graphics tree, and comprises attributes
of anchor and time, where the anchor attribute 1s a reference
to an ID of an object 1n the current graphics tree that 1s to be
removed from the current graphics tree, and where the time
attribute specifies the time when the object removal 1s to be
performed, where an object modification command com-
prises a relresh time 1nterval when the associated object 1s to
be updated with a new object downloaded from a link
refresh network address.

27. A mobile station as 1n claim 24, where the structured
data comprises Extensible Markup Language (XML) data.

28. A mobile station as 1n claim 27, where the XML data
comprises Scalable Graphics Format (SV(G) data.
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